INCE there has been no general agreement on an adequate explanation of heterosis, Sprague (12) has stated that studies which will contribute information about gene action involved in heterosis should be vigorously explored. This study was undertaken to gather information with currently useful breeding materials relative to the prevalence of epistatic gene action and its interactions with environments. Additional knowledge along these lines should be valuable in planning future fundamental studies, in practical breeding efforts, and in interpreting maize inbred and hybrid performance experiments in diverse environments.
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REVIEW OF LITERATURE
Hollander (4) and Kempthorne (8) have defined epistasis as involving interactions of non-allelic genes including multiplicative gene action. Jinks (7) concluded, in a review of diallel cross data, that measured overdominance for yield was partially spurious and in reality epistasis. A significant positive correlation existed between yield and intensity of non-allelic interaction. Gamble (3), using a factorial gene model analysis for inheritance of yield, plant height, kernel row number, ear length, ear diameter, and kernel weight in four environments, concluded that epistasis was important in the inheritance of the characters studied and was subject to environmental influences. Robinson et al. (l) found the complementary type of non-allelic interaction to be of importance in determining maize yield. Horner et al. (5) pointed out that work demonstrating step-like sequential biochemical reactions in the formation of genetically controlled products was very suggestive of complementary gene action.
Bauman (1, 2) described the basic method used with extensions in this study to detect epistatic gene action. Inbreds A and B and their Fi hybrid were crossed with a common inbred tester. A significant positive or negative deviation of the single cross X tester from the mean of the two inbreds X tester would necessarily be due to epistasis. He pointed out the following: (A) epistasis, even if present, may not be detected; (B) only a minimum amount of epistasis present will be detected; (C) the direction of the deviation is dependent on the distribution of alleles within the parents; (D) the type of epistasis will not be determined; (E) linkage will reduce the estimate of epistasis; (F) cancelling effects will reduce the estimate so that only a net effect is measured; (G) the tester genotype will influence the estimate; (H) the test is qualitative and not quantitative; and (I) significant deviations must be due to epistasis. Normal meiosis and segregation are assumed.
MATERIALS AND METHODS
Six double cross hybrids were used as the basis of this study:
Pa 444 The single cross parents of each of these double crosses were studied by Bauman's (1, 2) method to detect epistasis using 3 tester inbreds (A 158, W 153R, and Oh 43). The six double cross hybrids and the double-double cross hybrid (Pa 444 X Pa 602) were studied by a simple extension of Bauman's method. The comparisons involved the parental single cross and double crosses respectively. Crosses were made by hand in 1957. In most cases the tester was used as the seed parent. Preliminary tests in 1957 indicated that it was possible to detect epistatic gene action at the levels of double cross and doubledouble cross width of genetic base, that environmental interactions existed, and that tester parents gave somewhat different results for each of the characters and hybrids.
The inbreds involved in this study are all unrelated except that Pa 32 and Pa 33 are sister lines from the same S 3 self ed single cross and Pa 54 is related to 111 A being from 111 A X W 23). The materials involved in this study have high general combining ability for yield, high specific combining ability for yield in the combinations studied, and have been shown to be well adapted to the locations used.
Three environments in 1958 and two environments in 1959 were sampled within the 500-600 maturity zone of Pennsylvania so as to include diverse soil origins and climatic conditions. Soil fertility and tilth were above average. Moisture supply in both years was adequate but variable, with periods of stress in 1959. The tests were conducted as unbalanced (3 replications) 8X8 lattice squares that were hand planted in drill-simulated single-row plots thinned to approximately 14,000 plants per acre. The Pennstac digital computer was used for the analysis of variance. Yield was calculated in the usual way, disregarding possible variations in
